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1
CONTROL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Japanese Patent Appli-
cation No. 2013-113831, filed on May 30, 2013. The entire
disclosure of Japanese Patent Application No. 2013-113831
is hereby incorporated herein by reference.

BACKGROUND

1. Field of the Invention

This invention generally relates to a control device. More
specifically, the present invention relates to a bicycle control
device that is installable on a bicycle handlebar for control-
ling a brake device on a bicycle.

2. Background Information

Conventional bicycle control devices are known that are
capable of controlling a brake device and a gear shift device.
(Refer to, for example, Japanese Laid-Open Patent Publica-
tion No. 2008-168751). These conventional control devices
may have an attachment member capable of being attached to
the handlebar, and a brake operating member that may be
disposed on the attachment member to move in a given oper-
ating direction to actuate the brake device. Further a gear shift
operating member may be disposed on the brake operating
member. In the conventional control device, the gear shift
operating member makes it possible to actuate an electrically-
driven gear shift device; additionally, the gear shift operating
member includes a switch that can control the output of an
electrical signal.

SUMMARY

It is desired is to provide the control device with a wireless
communication unit for communication with other equip-
ment, or a notification unit for alerting the rider of certain
information. However, providing a wireless communication
unit or a notification unit in the attachment member will
increase the size of the attachment member. More specifi-
cally, if the control device is configured so that the rider can
grip the attachment member, it is desired to be able to provide
the wireless communication unit or the notification unit with-
out increasing the size of the attachment member.

The present invention addresses the problem of providing
a control device having a wireless communication unit or a
notification unit without increasing the size of the attachment
member.

A control device according to the present invention is
installable on a bicycle handlebar and controls the brake
device on the bicycle. The control device is provided with a
bicycle attachment member, a brake operating member, and
at least one of a wireless communication unit and a notifica-
tion unit. The brake operating member is pivotally coupled to
the attachment member to pivot about a first axis. The least
one of the wireless communication unit and the notification
unit is disposed on the brake operating member.

Therefore, in the control device, at least one of the wireless
communication unit and the notification unit are not disposed
on the attachment member but may be disposed on the brake
operating member. Hereby it is possible to provide a wireless
communication unit or a notification unit without increasing
the size of the attachment member.

The attachment member preferably includes a grip section
for arider to grip. This allows a wireless communication unit
or a notification unit to be provided without increasing the
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size of the attachment member and thereby prevents the wors-
ening of the operative feel for the rider.

The control device preferably further includes a gear shift
operating member configured to operate a gear shift device.
This allows both the brake device and the gear shift device to
be actuated with a single control device.

The gear shift operating member is preferably disposed on
the brake operating member. In this case, providing the gear
shift operating member on the brake operating member there-
fore allows for easy access to both operating members.

The gear shift operating member is preferably pivotally
mounted about a second axis which differs from the first axis.
In this case, the brake operating member pivots about a dif-
ferent axis than that of the gear shift operating member;
therefore it is possible to differentiate the feel of operating the
brake device from that of operating the gear shift device.

The gear shift operating member preferably also includes a
first operating member that operates the gear shift devicein a
first gear shift direction, and a second operating member that
operates the gear shift device in a second gear shift direction
which differs from the first gear shift direction. In this case, it
is possible to distinguish engaging in a first gear shift direc-
tion (for example, one of either upshifting or downshifting)
versus engaging in a second gear shift direction (for example,
the other of either upshifting or downshifting).

At least one of the first and second operating members is
preferably arranged to pivot about a second axis which differs
from the first axis. In this case, it is possible to differentiate the
feel of the brake operation from that of the feel of the gear
shift operation.

The first and second operating members are each prefer-
ably pivotally mounted about the second axis. In this case, it
is possible to further clearly differentiate the feel of the brake
operation from that of the feel of the gear shift operation.

A wireless communication unit is preferably disposed
inwardly, rearwardly, or in both ways on the brake operating
device when the control device is attached to the handlebar.
To initiate a brake operation with the brake operating mem-
ber, the rider usually holds and squeezes the front-facing
portion of the brake operating member, causing the brake
operating member to move rearward. The wireless commu-
nication unit may thus be provided on that normally unused
region of the brake operating member to therefore prevent the
rider from touching wireless communication unit and feeling
discomfort because of it. Furthermore, the performance of the
wireless communication unit will tend not to be impeded even
if the wireless communication unit is disposed on the brake
operating member.

A notification unit is preferably disposed inwardly, rear-
wardly, or in both ways on the brake operating device when
the control device is attached to the handlebar. To initiate a
brake operation with the brake operating member, the rider
usually holds and squeezes the front-facing portion of the
brake operating member, causing the brake operating mem-
ber to move rearward. The notification unit may thus be
disposed on that normally unused region of the brake operat-
ing member to therefore prevent the rider from touching the
notification unit and feeling discomfort because of it.

At least one of a wireless communication unit or a notifi-
cation unit is preferably disposed inwardly, rearwardly, or in
both ways on the brake operating device when the control
device is attached to the handlebar. To initiate a brake opera-
tion with the brake operating member, the rider usually holds
and squeezes the front-facing portion of the brake operating
member, causing the brake operating member to move rear-
ward. The wireless communication unit and the notification
unit may thus be disposed on that normally unused region of
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the brake operating member to therefore prevent the rider
from touching the wireless communication unit and feeling
discomfort because of it.

An add-on component is preferably disposed along with a
notification unit on the brake operating member. This makes
it less likely that the add-on component will be operated
during normal usage of the brake operating member, and
thereby allows the rider to use the add-on component to
intentionally perform a special operation separate from the
braking operation and the gear shifting operation.

A power supply housing is preferably also provided for
accommodating a replaceable or rechargeable battery that
supplies power to the wireless communication unit. In this
case, it is possible to supply power to the wireless communi-
cation unit.

The power supply housing may be disposed on the brake
operating member. This allows the wireless communication
unit and the power supply housing to be disposed on the same
brake operating member, thereby simplifying the wiring
between the wireless communication unit and the power sup-
ply housing.

The notification unit includes an indicator lamp such as a
light emitting diode capable of changing the manner of light
emission in accordance with the electrical state of the bicycle.
This facilitates visual recognition of the electrical state of the
bicycle.

The gear shift operating member is preferably connected to
the wireless communication unit. The wireless communica-
tion unit outputs a signal used for controlling the gear shift
device in accordance with the input to the gear shift operating
member. This removes the need for wiring between the gear
shift operating member and the gear shift device, and simpli-
fies the electrical wiring.

The wireless communication unit is preferably detachably
mounted on the brake operating member so as to be detach-
able. This allows selective usage of the wireless communica-
tion function.

The notification unit is preferably detachably mounted on
the brake operating member so as to be detachable. This
allows selective usage of the notification function.

The wireless communication unit and the notification unit
are preferably disposed on the brake operating member so as
to each be detachable. This allows selective usage of the
wireless communication and notification functions.

The wireless communication unit is preferably adjustably
mounted on the brake operating member so as to be position-
able. This allows the wireless communication unit to be
placed at a location that provides good reception for commu-
nication with other equipment and where it is less likely that
the rider will touch the unit.

The notification unit is preferably adjustably mounted on
the brake operating member so as to be positionable. This
allows the notification unit to be placed at a location where, if
notifications are displayed, the notifications can be easily
seen, or where, if notifications are alarms, the alarms can be
easily heard. Moreover, the notification unit may be placed
where it is less likely that the rider will touch the unit.

The wireless communication unit and the notification unit
are preferably adjustably mounted on the brake operating
member so as to each be positionable. This allows the wire-
less communication unit to be placed at a location that pro-
vides good reception for communication with other equip-
ment. Furthermore, the notification unit may be placed at a
location where, if notifications are displayed, the notifications
can be easily seen, or where, if the notifications are alarms, the
alarms can be easily heard. Moreover, the wireless commu-
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nication unit and the notification unit may be placed where it
is less likely that the rider will touch the units.

The present invention is capable of providing a control
device having a wireless communication unit or notification
unit without increasing the size of the attachment member.
Also other objects, features, aspects and advantages of the
disclosed control device will become apparent to those skilled
in the art from the following detailed description, which,
taken in conjunction with the annexed drawings, discloses
illustrative embodiments of the control device.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
of'this original disclosure:

FIG. 1 is a front elevational view of a bicycle handlebar
area that is equipped with a pair of control devices in accor-
dance with one illustrated embodiment;

FIG. 2 is a left side elevational view of the control device
installed on the handlebar illustrated in FIG. 1;

FIG. 3 is a right side elevational view of the control device
installed on a handlebar illustrated in FIG. 1;

FIG. 4 is a front elevational view of one of the control
devices illustrated in FIG. 1 with an enlarged portion showing
the gear shift operating member in cross section;

FIG. 5 is a front view elevational view of the control device
illustrated in FIG. 4 showing two gear shift operating mem-
bers;

FIG. 6 is a left side elevational view, similar to FIG. 2, of a
control device in accordance with another embodiment; and

FIG. 7 is a front elevational view, similar to FIG. 4, of a
control device in accordance with yet another embodiment
with an enlarged portion showing the gear shift operating
member in cross section.

DETAILED DESCRIPTION OF EMBODIMENTS

Selected embodiments will now be explained with refer-
ence to the drawings. It will be apparent to those skilled in the
bicycle field from this disclosure that the following descrip-
tions of the embodiments are provided for illustration only
and not for the purpose of limiting the invention as defined by
the appended claims and their equivalents.

Referring initially to FIG. 1, a pair of control devices 10a
and 105 of a first embodiment are installed on a bicycle
handlebar 12 of a bicycle. As shown in FIGS. 1 and 2, the
handlebar 12 is a so called drop handlebar. With this type of
handlebar 12, the control devices 10a and 105 are installed at
each of both ends of the handlebar 12 on curved portions
which curve forward and then downward. Here “up”,
“down”, “left”, and “right” signity up, down, left and right
when a rider (person operating the bicycle) is seated in a
saddle (not shown) facing the handlebar 12 with the control
devices 10a and 104 installed. Additionally, “inward” as used
herein refers to a direction from each end of the handlebar 12
towards a central plane C (refer to FIG. 1) that extends verti-
cally through the center of the handlebar 12. The control
devices 10a and 1056 are capable of controlling the brake
device (not shown) and electrically-driven gear shift device
(not shown) on the bicycle. The gear shift device is capable of
operating in a plurality of control modes which include an
adjustment mode. Here, if the gear shift device is an external
gear shift device that includes a chain-guide, the adjustment
mode allows adjustment of the chain-guide to a plurality of
positions established in accordance with a plurality of gears
(a plurality of rear sprockets or front chain rings).
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Given that the control devices 10a and 105 are configured
as mirror images of each other, the explanation that follows
will focus mainly on the control device 10a which is placed
on the right side of the handlebar 12. The parts in the control
device 105 are illustrated in FIG. 1, substituting ‘a’ with ‘b’
for the parts in the control device 10a.

As shown in FIG. 2, the control device 10qa is provided with
a bicycle attachment member 304, a brake operating member
32a and a gear shift operating member 33a. The gear shift
operating member 33a includes a first operating member 34a
and a second operating member 36a. Additionally, as shown
in FIGS. 3 and 4, the control device 10q is further provided
with an add-on component 384, a notification unit 40q, a
wireless communication unit 42q and a power supply housing
43a. Thenotification unit 40a reports the electrical state of the
bicycle. The wireless communication unit 42¢ communicates
with electrical components on the bicycle capable of wireless
communication.

As shown in FIG. 1, a cycle computer 70 is one example of
an electrical component that would be capable of communi-
cating wirelessly with the wireless communication unit 42a.
Moreover, the electrical components capable of communicat-
ing wirelessly are not limited to the cycle computer 70 and
can include a rider-installed heart rate sensor, a gear sensor
provided in the control device 10a and which detects the shift
gear, or a speed sensor or cadence sensor which detects the
revolutions of the crank arm and are disposed on the bicycle.
The electrical components further include, for example, an
electrically-driven gear shift device (for instance, a front or
rear derailleur).

The bicycle attachment member 30q is attachable to the
handlebar 12 of the bicycle. In particular, the bicycle attach-
ment member 30a can be installed on a curved section 12a of
the handlebar 12 by a band 31a. There are many ways the
band 31a can be used to place the attachment member 30a on
the handlebar 12, and therefore such descriptions will be
omitted here. Between the front and rear ends of the attach-
ment member 30q is a grip section 414 that the rider can grip.
The attachment member 30a is provided with a first shaft 44a
which, in effect, extends from left to right at the front end
section of the attachment member 30a. The first shaft 44a
defines a first (pivot) axis.

The brake operating member 32a is pivotally mounted on
the first shaft 44a to be able to pivot freely and thereby operate
the brake device. In other words, the brake operating member
32a can be provided to pivot about the first shaft 44a. The
brake operating member 32a is a brake lever that pivots about
the first shaft 44a. The brake operating member 32q is con-
nected to one end of a Bowden cable (not shown). The other
end of the cable is connected to a brake device. A biasing
member such as a spring (not shown) biases the brake oper-
ating member 32a toward the front (anti-clockwise with
respectto the first shaft 44a shown in FI1G. 2), so that the brake
operating member 32a is in a first initial position shown in
FIG. 2. Therefore, the brake operating member 32a is con-
figured so that pressing the front-facing surface of the brake
operating member 32a toward the rear (rearward) operates
the brake device to in turn reduce the speed of the bicycle.
That is, pressing the front-facing surface of the brake operat-
ing member 32a rearward causes a braking operation.

As shown in FIGS. 3 and 5, the brake operating member
32a has a support member 46a which pivotally supports first
and second operating members 34a and 36a. The support
member 46a is fixed to the rear surface of the brake operating
member 32a. The support member 46a is provided with a
second shaft 48a which generally extends from the front to
the rear thereof. The second shaft 484 defines a second (pivot)
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axis. Furthermore, the support member 46a is provided with
asensor unit 54q having a first switch 50a and a second switch
52a. The first and second switches 50a and 52a can be, for
example, normally open push switches. The sensor unit 54a
outputs a first signal or a second signal in accordance with the
output from the first switch 50a and the second switch 52a.
Additionally the first and second switches 50a and 52a can be
normally closed switches; or, one switch can be a normally
open switch while the other is a normally closed switch.
Moreover, the support member 46 can be omitted while the
second shaft 484 and the sensor unit 544 are disposed directly
on the brake operating member 32a.

The first and second operating members 34a and 36a are
respectively provided to electrically-operate the gear shift
device. The first and second operating members 344 and 36a
are each capable of pivoting about the second shaft 48a. The
second operating member 36a is disposed further forward
than the first operating member 34q, and is disposed so as to
pivot freely about the second shaft 484 of the support member
46a. The first operating member 34a extends farther down-
ward than the second operating member 36a. As shown in
FIG. 5, the first and second operating members 34a and 36a
can pivot inwardly about the second shaft 48a from a second
initial position by the amount shown by the arrow . Here,
when the second operating member 36a is operated, the sec-
ond operating member 364 presses the first operating member
34a, and the first operating member also pivots. However,
when the first operating member 34a is operated, only the first
operating member 34a pivots. Biasing members 56a and 584
(refer to FIG. 5) force the first and second operating members
34a and 36a respectively toward the second initial position
(refer to FIG. 5) which is away from the central plane (clock-
wise with respect to the second shaft 48a shown in FIG. 5).
The biasing members 56a and 58a are two coil springs having
different spring diameters, and function to improve the opera-
tional feel of pressing the first switch 50a and the second
switch 52a. Further, the first and second operating members
34a and 36a return to the second initial position after opera-
tion. Pressing the outer surface of the first and second oper-
ating members 34a and 36a inward (anti-clockwise with
respect to the second shaft 48a in FIG. 5) towards the central
plane C actuates the gear shift device. Namely, pressing the
first and second operating members 34a and 36a inward
toward the central plane C causes a gear shift.

Pressing the first operating member 34aq, for example, acti-
vates the first switch 50a that is disposed at the lower end of
the support member 464, and the sensor unit 54a outputs a
first signal. Pressing the second operating member 36a causes
the first operating member 34a to also pivot and thereby, for
example, activates both the first and second switches 50a and
52a, and the sensor unit outputs a second signal. One of the
first signal and the second signal is supplied to the gear shift
device, and used, for example, as the upshift signal. The other
of'the first signal and the second signal is supplied to the gear
shift device, and used, for example, as the downshitt signal. In
other words, the first and second operating members 34a and
36a are provided for electrically-operating the electrically-
driven gear shift device.

An add-on component 38a can be provided to control an
operation different from the braking operation actuated by the
brake operating member 324, and the gear shifting operation
actuated by first and second operating members 34a and 364.
As shown in FIG. 4, when the control device 10a is installed
on the handlebar 12, the add-on component 38a can be dis-
posed inwardly facing part on the brake operating member
32a. Therefore, the add-on component 38a is operated from
the inner surface 60q (the inward facing surface) of the brake
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operating member 32a. The add-on component 38a can
include, for example, a push switch. The operative part of the
add-on component 38a that will be pressed protrudes slightly
from the inner surface 60a of the brake operating member
32a.

The add-on component 38a can be provided for switching
between a plurality of control modes of the gear shift device.
For example, pressing the add-on component 38a for more
than a predetermined amount of time can switch the control
mode. Additionally, pressing the add-on component 384 for
less than a predetermined time can allow for switching the
control state within the control modes. For example, pressing
the add-on component 384 for less than a predetermined time
during the adjustment mode can allow modification of an
adjustment amount from the standard position of the chain
guide for each gear.

The notification unit 40a can be for example, an indicator
lamp such as a light emitting diode that capable of changing
the manner of light emission in accordance with an electrical
state of the bicycle. The notification unit 40a can be provided
for reporting the electrical state of the gear shift device for a
control mode. The notification unit 40a causes a variation in
the way light is emitted, for example, turning on, turning off,
orvarying how the light is flashing to report whether or not the
gear shift device is in adjustment mode. The notification unit
40a can be installed on a same circuit board 62« housing the
add-on component 38a and the wireless communication unit
42a. Therefore the notification unit 40a, along with the add-
on component 384, and the wireless communication unit 42a
can be integrally provided on inwardly facing part of the
brake operating member 32a.

The wireless communication unit 42a¢ has a communica-
tion-enabled semiconductor integrated circuit, and wirelessly
transmits data on the gear selected by the gear shift operating
member 33a to the cycle computer 70. The wireless commu-
nication unit wirelessly transmits the first and second signals
from the sensor unit 54a to the electrically-driven gear shift
device.

A power supply housing 434 has a battery case 66a which
is capable of housing a replaceable battery, such as a coin
battery 64a. The battery case 664 is covered by a removable
lid 68a which makes the case liquid tight.

The add-on component 38a, the notification unit 40a, the
wireless communication unit 42a, the circuit board 62a, and
the power supply housing 43a can be stored in a detachable
case member 72a on the inward-facing part of the brake
operating member 32a. The case member 72a can be secured
the brake operating member 324 on the inner part thereof by
a plurality of (for example, two) screws 74a.

For a control device configured in this manner, the wireless
communication unit 42q and the notification unit 40a can be
disposed on the brake operating member 32a, to thereby
avoid increasing the size of the attachment member 30a.

Furthermore, providing the first and second operating
members 34a and 364 of the gear shift operating member 334
to pivot about the second shaft 48a which is different from the
first shaft 44 for the brake operating member 32a clearly
differentiates the feel of operating the brake device from that
of operating the gear shift device.

Additionally, the add-on component 38a can be disposed
inwardly on the brake operating member 32a. Hereby it is
possible to make it difficult for the rider to operate the add-on
component 38a during normal usage of the control device,
thereby reducing the tendency for the rider to confuse opera-
tion of the add-on component 38a with operation of other
operating members.
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Moreover, the add-on component 38a, the notification unit
40a, and the wireless communication unit 42¢ may be dis-
posed on an inwardly facing part of the brake operating mem-
ber 32a. The add-on component 38a, the wireless communi-
cation unit 424, and the notification unit 40a can thus be
disposed on a normally unused region of the brake operating
member 324, therefore reducing the tendency for the rider to
touch the add-on component 38a, the wireless communica-
tion unit 42a, or the notification unit 40a and feel discomfort
because of it.

While a selected embodiment has been discussed above to
illustrate the present invention, it will be apparent to those
skilled in the art from this disclosure that various changes and
modifications can be made herein without departing from the
scope of the invention as defined in the appended claims. In
other words, the present invention is not limited to the above
described embodiment and may be modified in various ways
insofar as the modifications remain within the spirit and scope
of the invention. More specifically, the embodiments and
modification examples disclosed in this specification can be
arbitrarily combined as necessary.

The above embodiment describes the gear shift device as a
derailleur, which is an external gear shift device. However,
the present invention may also be adapted for a control device
which controls the shifting by an electrically-controllable
internal hub device.

In the above mentioned embodiment the first and second
operating members 34a and 364 are connected to the brake
operating member 32a so as to pivot freely about the same
shaft 48a. However, the present invention is not limited to this
configuration. One of either the first operating member 34a or
the second operating member 36a can be connected to the
brake operating member 32a so as to pivot freely about the
shaft 484, while the other operating member can be connected
s0 as to pivot about a shaft that is different from both the first
shaft 44a and the second shaft 48a.

In the above mentioned embodiment, the gear shift oper-
ating member 33a is disposed on the brake operating member
32a. However, the gear shift operating member 33a can be
disposed on the attachment member 18.

In the above mentioned embodiment, the gear shift oper-
ating member 33a includes the first and second operating
members 34a and 36a. However, the gear shift operating
member can be a single gear shift operating member. In this
case, the gear shift direction can be switched by the inward
and outward operation of the gear shift operating member.
Alternatively, the gear shift direction can be switched by the
pivot angle of the gear shift operating member.

Inthe above mentioned embodiment, to improve the opera-
tional feel of the overstroke, the first and second switches 50a
and 524 are turned on and off by way of the biasing members
56a and 58a. However, the two switches may be configured to
be turned on and off directly by the first and second operating
members 34a and 36a.

In the above mentioned embodiment, an indicator lamp is
employed as the notification unit, however, a device that emits
sound, such as a buzzer and the like may be used as the
notification unit.

In the above mentioned embodiment, the add-on compo-
nent 38a, the notification unit 40a, and the wireless commu-
nication unit 42¢ are disposed inwardly on the brake operat-
ing member 32a. However, the present invention is not
limited to this configuration. For example, the add-on com-
ponent 38a, the notification unit 40a, and the wireless com-
munication unit 42a can be disposed rearwardly on the brake
operating member or the gear shift operating member. Addi-
tionally, the add-on component 38a can be disposed inwardly
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and slanting rearward on the brake operating member 324 or
the gear shift operating member 33a. Finally, either one of
only the notification unit or the wireless communication unit
can be further disposed on the brake operating member 32a.

In the above mentioned embodiment, the brake operating
member 32a is used for initiating braking, and the gear shift
operating member 33¢ is used for initiating gear shifting.
However, the present invention is not limited to this configu-
ration. The control device can be configured in the same
manner as the control device 110a shown in FIG. 6. The
control device 110a includes a bicycle attachment member
130a, a brake operating member 1324, an add-on component
1384 and a notification unit 140a.

The bicycle attachment member 1304 has first and second
members 1434 and 1454. The first member 1434 has a first
shaft 144a. The second member 1454 has a second shaft
148a. The brake operating member 1324 can be disposed on
the first member 143a to pivot about the first shaft 144a. The
first member 143a can be disposed on the front end part of the
second member 1454 to pivot about the second shaft 148a.
The first shaft 144a generally extends from left to right. The
second member 1434 can be installed on the curved section
12a of the handlebar 12 by a band 131a. Between the front
and rear ends of the second member 1434 is a grip section
141a that the rider can grip. The second shaft 1484, in effect,
extends from front to rear.

The bicycle attachment member 1304 has first and second
shafts 144a and 148a and therefore the brake operating mem-
ber 132a may be disposed on the attachment member 1304 to
pivot about the first and second shafts 144a and 148a. Thus,
the brake operating member may be configured so that press-
ing the front-facing surface of the brake operating member
132a rearward operates the brake device to in turn reduce the
speed of the bicycle. That is, pressing the front-facing surface
of the brake operating member 132a rearward causes a brak-
ing operation.

Further, the brake operating member 1324 can be config-
ured so that operating the outward-facing surface of the brake
operating member 1324 inward causes the gear shift device to
upshift (or downshift). Additionally, the brake operating
member 1324 can be configured so that operating the out-
ward-facing surface of the brake operating member 1324 to,
for instance, a second angle which is different from a first
angle causes the gear shift device to upshift (or downshift). In
other words, in the control device 1104, the brake operating
member 1324 also functions as a gear shift operating member
to initiate a gear shift. Finally, the second member 145a can
be provided with an angle detection unit such as a rotary
encoder and the like that detects the pivot angle about the
second shaft 1484 of the first member 143a, or an angle
discrimination unit capable of discriminating between a first
angle and a second angle.

The brake operating member 1324 can be provided with
the add-on component 1384, and the report unit 140a on the
inward-facing surface thereof. The add-on component 138«
and the notification unit 140a are configured in the same
manner as the add-on component 38a and the notification unit
40q in the above mentioned embodiment. The same manner
of operative effects as the above mentioned embodiment may
be obtained with the configuration for control device 110a.

The above mentioned embodiment employs the replace-
able primary battery 64a as the power supply. However, the
present invention is not limited to this configuration. A
rechargeable secondary battery or a capacitor element can be
used as the power supply. Moreover, the power supply may be
replaceable, or may be fixed.
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As shown in FIG. 7, an add-on component 238a, a notifi-
cation unit 240q and a wireless communication unit 242q are
preferably disposed be disposed on the brake operating mem-
ber 32a so as to be detachable and positionable. Here, the
add-on component 2384, the notification unit 240q, and the
wireless communication unit 242a can be disposed in a case
member 272a, and the case may be secured to the inner
surface 60a of the brake operating member 324 so as to be
detachable and positionable. The case member 272a is
formed with a plurality of elongated holes 2764 (for example,
two) for receiving the screws 74a therethrough. The elon-
gated holes 2764 preferably are formed to extend in the direc-
tion that the brake operating member 324 extends. Thereby,
the case member 2724 is positionable along the extending
direction of the brake operating member 32a. Thus, position
of'the add-on component 238aq, the notification unit 240q, and
the wireless communication unit 242a which are stored on the
inside of the case member 272a may also be adjusted. More-
over, the case member 272a may be disposed to be position-
able on the rearward-facing surface of the brake operating
member 32a. Finally, the add-on component, notification
unit, and the wireless communication unit may be disposed
on the brake operating member 32a without being stored in
the case member, so as to be separately detachable, and sepa-
rately positionable.

Thus, the foregoing descriptions of the embodiments
according to the present invention are provided for illustra-
tion only, and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

What is claimed is:

1. A control device configured to be installed on a handle-
bar of a bicycle and configured to operate a brake device on
the bicycle, the control device comprising:

a bicycle attachment member;

a brake operating member pivotally coupled to the attach-

ment member to pivot about a first axis; and

at least one of a wireless communication unit and a notifi-

cation unit disposed on the brake operating member, the
wireless communication unit being disposed on at least
one of an inwardly facing part and a rearwardly facing
part of the brake operating member while the control
device is attached to the handlebar.

2. The control device according to claim 1, wherein

the attachment member includes a grip section for arider to

grip.

3. The control device according to claim 1, further com-
prising a gear shift operating member configured to operate a
gear shift device on the bicycle.

4. The control device according to claim 3, wherein

the gear shift operating member is connected to the wire-

less communication unit; and

the wireless communication unit outputs a signal used to

control the gear shift device in accordance with an input
to the gear shift operating member.

5. The control device according to claim 3, wherein

the gear shift operating member is disposed on the brake

operating member.
6. The control device according to claim 3, wherein
the gear shift operating member is pivotally mounted about
a second axis which differs from the first axis.

7. The control device according to claim 3, wherein

the gear shift operating member includes a first operating
member that operates the gear shift device in a first gear
shift direction, and a second operating member that
operates the gear shift device in a second gear shift
direction which differs from the first gear shift direction.

8. The control device according to claim 7, wherein
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at least one of the first and second operating members is
pivotally mounted about a second axis which differs
from the first axis.

9. The control device according to claim 8, wherein

the first and second operating members are each pivotally

mounted about the second axis which differs from the
first axis.

10. The control device according to claim 1, further com-
prising

a power supply housing having a replaceable or recharge-

able battery accommodating part that supplies power to
the wireless communication unit.

11. The control device according to claim 10, wherein

the power supply housing is disposed on the brake operat-

ing member.

12. The control device according to claim 1, wherein

the notification unit includes an indicator lamp in which the

notification unit changes light emission of the indicator
lamp in accordance with an electrical state of the
bicycle.

13. The control device according to claim 1, wherein

the wireless communication unit is detachably mounted on

the brake operating member.

14. The control device according to claim 1, wherein

the notification unit is detachably mounted on the brake

operating member.

15. The control device according to claim 1, wherein

the wireless communication unit and the notification unit

are each detachably mounted on the brake operating
member.

16. The control device according to claim 1, wherein

the wireless communication unit is adjustably mounted on

the brake operating member between at least two posi-
tions.

17. The control device according to claim 1, wherein

the notification unit is adjustably mounted on the brake

operating member between at least two positions.

18. The control device according to claim 1, wherein

the wireless communication unit and the notification unit

are each adjustably mounted on the brake operating
member between at least two positions.

19. A control device configured to be installed on a handle-
bar of a bicycle and configured to operate a brake device on
the bicycle, the control device comprising:

a bicycle attachment member;

a brake operating member pivotally coupled to the attach-

ment member to pivot about a first axis; and

at least one of a wireless communication unit and a notifi-

cation unit disposed on the brake operating member, the
notification unit being disposed on at least one of an
inwardly facing part and a rearwardly facing part of the
brake operating member while the control device is
attached to the handlebar.

20. The control device according to claim 19, further com-
prising

an add-on component provided with the notification unit

on the brake operating member.

21. The control device according to claim 19, wherein

the attachment member includes a grip section for a rider to

grip.

22. The control device according to claim 19, further com-
prising

a gear shift operating member configured to operate a gear

shift device on the bicycle.

23. The control device according to claim 22, wherein

the gear shift operating member is connected to the wire-

less communication unit; and
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the wireless communication unit outputs a signal used to
control the gear shift device in accordance with an input
to the gear shift operating member.

24. The control device according to claim 22, wherein

the gear shift operating member is disposed on the brake

operating member.

25. The control device according to claim 22, wherein

the gear shift operating member is pivotally mounted about

a second axis which differs from the first axis.
26. The control device according to claim 22, wherein
the gear shift operating member includes a first operating
member that operates the gear shift device in a first gear
shift direction, and a second operating member that
operates the gear shift device in a second gear shift
direction which differs from the first gear shift direction.
27. The control device according to claim 26, wherein
at least one of the first and second operating members is
pivotally mounted about a second axis which differs
from the first axis.

28. The control device according to claim 27, wherein

the first and second operating members are each pivotally

mounted about the second axis which differs from the
first axis.

29. The control device according to claim 19, wherein

the notification unit includes an indicator lamp in which the

notification unit changes light emission of the indicator
lamp in accordance with an electrical state of the
bicycle.

30. The control device according to claim 19, wherein

the wireless communication unit is detachably mounted on

the brake operating member.

31. The control device according to claim 19, wherein

the notification unit is detachably mounted on the brake

operating member.

32. The control device according to claim 19, wherein

the wireless communication unit and the notification unit

are each detachably mounted on the brake operating
member.

33. The control device according to claim 19, wherein

the wireless communication unit is adjustably mounted on

the brake operating member between at least two posi-
tions.

34. The control device according to claim 19, wherein

the notification unit is adjustably mounted on the brake

operating member between at least two positions.

35. The control device according to claim 19, wherein

the wireless communication unit and the notification unit

are each adjustably mounted on the brake operating
member between at least two positions.

36. A control device configured to be installed on a handle-
bar of a bicycle and configured to operate a brake device on
the bicycle, the control device comprising:

a bicycle attachment member;

a brake operating member pivotally coupled to the attach-

ment member to pivot about a first axis; and

at least one of a wireless communication unit and a notifi-

cation unit disposed on the brake operating member, the
wireless communication unit and notification unit each
being disposed on at least one of an inwardly facing part
and arearwardly facing part of the brake operating mem-
ber while the control device is attached to the handlebar.

37. The control device according to claim 36, wherein

the attachment member includes a grip section for arider to

grip.

38. The control device according to claim 36, further com-
prising a gear shift operating member configured to operate a
gear shift device on the bicycle.
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39. The control device according to claim 38, wherein

the gear shift operating member is connected to the wire-
less communication unit; and

the wireless communication unit outputs a signal used to
control the gear shift device in accordance with an input
to the gear shift operating member.

40. The control device according to claim 38, wherein

the gear shift operating member is disposed on the brake
operating member.

41. The control device according to claim 38, wherein

the gear shift operating member is pivotally mounted about
a second axis which differs from the first axis.

42. The control device according to claim 38, wherein

the gear shift operating member includes a first operating
member that operates the gear shift device in a first gear
shift direction, and a second operating member that
operates the gear shift device in a second gear shift
direction which differs from the first gear shift direction.

43. The control device according to claim 42, wherein

at least one of the first and second operating members is
pivotally mounted about a second axis which differs
from the first axis.

44. The control device according to claim 43, wherein

the first and second operating members are each pivotally
mounted about the second axis which differs from the
first axis.

45. The control device according to claim 36, wherein
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the notification unit includes an indicator lamp in which the
notification unit changes light emission of the indicator
lamp in accordance with an electrical state of the
bicycle.

46. The control device according to claim 36, wherein

the wireless communication unit is detachably mounted on
the brake operating member.

47. The control device according to claim 36, wherein

the notification unit is detachably mounted on the brake
operating member.

48. The control device according to claim 36, wherein

the wireless communication unit and the notification unit
are each detachably mounted on the brake operating
member.

49. The control device according to claim 36, wherein

the wireless communication unit is adjustably mounted on
the brake operating member between at least two posi-
tions.

50. The control device according to claim 36, wherein

the notification unit is adjustably mounted on the brake
operating member between at least two positions.

51. The control device according to claim 36, wherein

the wireless communication unit and the notification unit
are each adjustably mounted on the brake operating
member between at least two positions.

#* #* #* #* #*



